These conclusions from comparative anatomy, stratigraphy, dating
techniques, and paleoanthropology are backed up by findings from studies
in molecular biology. A 99 percent similarity is found between the DNA
of human beings and the DNA of chimpanzees. Such studies link humans,
the chimpanzee, and the gorilla together in the same biological family.

The Origin of Life

Scientific research on the origin of life is in an exploratory phase,
and all its conclusions are tentative. We know that the organisms
that lived on earth 2 billion or more years ago were simple microbial
forms. There is even some evidence that life might already have
existed when the first known solid crust formed on earth, almost 4 billion
years ago. The geological record indicates that liquid water, other chem-
icals, and a suitable atmosphere for prebiotic chemical activity were pre-
sent on earth more than 3.8 billion years ago. Earliest life was unicellular
or noncellular, existed in the absence of oxygen, and may have been in-
capable of producing its own nutrients from solar or chemical energy.
Experimental results and astronomical observations are consistent with
the idea that the steps required to link and set into operation the essential
components of a living cell could have occurred under conditions pre-
vailing on the primitive earth. They could not occur now because of the
destructive effects of today's abundant molecular oxygen, not only on
simple unprotected living systems but also on the intermediate products
that might have generated the component molecules of such systems.

Experiments conducted under plausible primitive-earth conditions have
resulted in the production of amino acids, large protein-like molecules
made from long chains of amino acids, the nucleotide components of
DNA, and DNA-like chains of these nucleotides. Many biologically in-
teresting molecules have also been detected by astronomers using radio-
telescopes. We can, therefore, explain how the early oxygen-free earth
provided a hospitable site for the accumulation of molecules suitable for
the construction of living systems. Such molecules could have been formed
as a result of chemical reactions on the earth's surface, or they could have
arrived in carbonaceous meteorites. Perhaps both sources are responsible
for their presence.

Once the starting materials such as amino acids and nucleotides have
been" formed, larger molecules can then be made experimentally by re-
moving water through a process called dehydration condensation. Amino
acids join to form proteins, and nucleotides join to form nucleic acids.
Even DNA molecules have been synthesized from purified components
taken from the laboratory shelf.

For those who are studying aspects of the origin of life, the question no
longer seems to be whether life could have originated by chemical pro-
cesses involving nonbiological components but, rather, what pathway
might have been followed. The data accumulated thus far imply selective
processes. Prebiological chemical evolution is seen as a trial-and-error
process leading to the success of one or more systems built from the many
possible chemical components. The system that evolved with the capa-

In 1953, Stanley Miller (shown
above) and Harold Urey used an
electrical discharge apparatus of
the type seen in this 1975 photo-
graph to accomplish the first lab-
oratory synthesis of amino acids
in a simulated primitive earth en-
vironment.
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